Enhanced transfection efficiency into macrophages and dendritic cells by a combination method using mannosylated lipoplexes and bubble liposomes with ultrasound exposure.
To achieve effective gene therapy, it is necessary to selectively and efficiently transfect therapeutic gene into targeted cells. In this study, we developed a combination method using mannosylated lipoplexes, which show selectivity to antigen-presenting cells such as macrophages and dendritic cells, and bubble liposomes (BLs), which are known to enhance transfection efficiency on exposure to ultrasound (US). In cultured mouse macrophages, known for the expression of mannose receptors, the transfection efficiency of this combination method using mannosylated lipoplexes and BLs with US was higher than that of naked pDNA or unmodified lipoplexes and BLs. In the liver and spleen, the in vivo transfection efficiency of this combination method was significantly higher than that of naked pDNA or unmodified lipoplexes and BLs with US. Transfection in hepatic nonparenchymal cells using this combination method was about 12 times higher than that in hepatic parenchymal cells. As far as splenic transfection activities were concerned, the transfection efficiency of this combination method in CD11c(+) cells was significantly higher than that in CD11c(-) cells. In conclusion, we demonstrated that the gene transfection efficiency in macrophages and dendritic cells was significantly increased by this combination method using mannosylated lipoplexes and BLs with US exposure.